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( 

1 

m. 

[iii*«3] m^Ts^-f \^^*t<Dm^^mzmf^nit 

WS.J]^H1sa-r^Z.ii\zJ;:r). tiftSX^-r H8B«tWffi 

5 c b d t tr « 1 t2«©ss»4^««ia 

mutisn^-r^z.ii\z^-ox. m^^i^wmt. a«oso. 
mmmmumi^^uMm±(Dii:mzm^hft^^mmiz 

lBIJRUfcK»«tt©5PM«^^^'*f*fT5^:^:*#a^: 
CO 0 0 1] 

«. W^OQ:M<D^^mm\z^i-r^^m^J:Z^UM't'<o 
[0 0 0 2] 
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2 

WSAfe (Wafer Surface Analys 

i s) trntfi^R^mu-^ma^ib^ > zfu^7.<on'9k 

-rsM^^piSTSftjt^^fse (GFAAS) ^^mm^ 
y^xvKa^j-tt^se (I CP-MS) ifefiKfflbT^jg 

\yi)-^%'^mik^u.Pr±m\z^^-^'^^<Dx. ^mmt.^ 

[0 0 0 3] liZ-^fi. jEc^©ii5fflS^i|s3S*|f>^XA{r 
f5SS©lSH*«ib-5d^Sr#ffibT, -t-^lHHS^SlbiiSrJt 

n«Siss©*9ii*^':>xAsse'D'bT«*&-r« z.t.\m 

[0 0 0 4] Z.(DXo1S.^^1S^^. ^^^^r-i^XAOffiiS 
®M«JC■:^ViT©^SkS^^^ff&IIS-ii■^i:bT^K "ipA^ 
®«3g**J&SnT:fe»3, 4*M¥9 - 2 3 6 5 2 

4^-^> 1 -3 4 44 2 8#*<»e>nTV^§. 

Z.<DO%. #H¥9 -2 3 6 5 2 4^M^©S^P«, ^i^ 

30 X';;5^>^<5^-v>A*l9:tt, ■5-ii*^e.ifi3(i^f;^;iifc± 
^^-A-x-y 5'>i^tcJ: 0 ^^^tfi'XA^tiS^icox 
v^yif^n'i), x«>^>^^Sti/S:if4^i*^'>xAtt, 

oeje®*gB^vfettmtts^b, -toawtRs^^w 

»r ct 0 ^J-^ b Ti|^^#:'> X A ^ i Ofi^* 

— it#M¥ 11-34442 B^M^Ott^g 
«, i|sS#:':'XASXy^>i/4H»MabT, 

y.;\<D^m.m^mzm\^^m^^9m.m^\z^\'^x. 

40 i|iS^j£'^X/\®ISi![ia®*m®«iiEtrEiii^J-SiJ-rStt 

[0 0 0 5] ^^^^x.;\^i^^wmmz^y) 

•fe, 03Jc^-rJ:^JC, z:©^)-»^Btt, [HIgB«r«;^, 
J10IHlSBrtS»C«l^5^A*«^nTV»S»«#3 2 Oiaffi 
rt JCKJ|SF*«jtT-&fc*©-> U :3 >ffiNf^ 3 4 S:EB 
b. 2:o->U3>«j^#3 4<D^®tca!|Ef-i:?ic^->Un 

>n-3isfiggb. c:ne.&it^»cai^>'*i^oTa&^ 

H^ffl±Jin.3 3SfR-&bT. iai5>-itT-5. gt^SKc»->i;n 
50 >M-3 Itt, iJ-W^M^^^xAWSfSS^^ftJOttJbTt* 



( 3 ) 

3 

[0 0 0 6] 

3 6 5 2 4^»C*3V^T«. W^tU^^mi^'yx./\(Dii 

[0 0 0 7] — #S8¥ 11-344428 ^JC*V^ 
ass OmmSSCDRJ^^a^r^J-Wr^^^^. 

[0 0 0 8] 2ti:^§8©BW«, ±fSLfcfti#e«) 20 

[0 0 0 91 

[0 0 10] *fgl8©8im3iHI?ffiS^eJC*ViT 

L tim.-^mm^u "b b < «iiisdb<^gB t^R^-r -5 .t ^ tc b 
fcvit<&«^afr«.'b©T»s. c:©jittcj:D. 

KtSJ*tttSti|8F©4"L>gB^e.^1.Sja*tfR?tJri^l(inIt6 

[0 0 11] *ig?a®asiisf4j^^sss«. ta 
?^J^r^v'*^a■&bT*al^:/^'-^gE^^^c^fJE:^*#Jo-r so 
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4 

©ffijfct6<)fi[«*@5t-r-5 t*<T#* J: 5 »C bfc t>©T 

z.n\z^K>. T.^'f H?K*t©«i«9i«e>@^^^B 
[0 0 12] ^^\z\t. :^%m<DW^iimvm.mm\zis 

ci©J:5;&mfr •S3:tcj:D, ?H^©¥Vi«^)-©* 

©3J;^*<§^i:)&:S. 

[0 0 13] ^fc. *l6?^©se^s^^)•^^^l3lSs^c^viT 

z:©z:t«cj:ti. tt!(sf'^©m3t'(t5{»<S!SO, i^m- 
[0 0 14] ^it. *^w©st*^^Hll«ll^s«c^viT 

Wf2EE«*t:JCJ^fi£b;^MP3C«1§f«tCJgfi!c^nTVi 
'53:i:*i^®i:-r-5.*>©T*§. Z.<DZ.t\Z^K> . ISM 
«©jeT©Slf^*^ b^r t) © t ^. 
[0 0 15] *%^05f:i|^«g4J^«f*j*tt, 4J-«f 

ffl£ti|snc^fi?^KSrjiST-r€.rcje)©^iiiK«j^<*:&, s£i|s^ 
x&^. 

[0 0 16] ±IS3*:f6l3©^*t«!I^J>*f*m«, 4* 

«fSBFf©^*E«5^i-*f*ffofc«, WtB)gF«««J*^*^*SS 
!|s^® ± {c* ViT^^Ifi]* ©ffije©fifi©!|#«« 

3:©J:5»rffiii:Jcig^bfc^^««ir, ^^IbISc©^^ 
«©?efT:foJ:a^K^«^K©lHliR€:fTV\ S-^»«e©^M 
#J4)-#f&fT^^:i:CJ;-DT, S£i|Sf©7TCMifel^J-ffiS:#SC: 

[0 0 17] 

tt-5llifi©J^S8«;0Jc*-::^v^Tia^-r^. f^S, 

Jg^©st^s^^j■^^^lasg©«^«:^-rIE®0■T?. 02 « 

A-AmmizB-ox^vft^^mmx^^, mnzi= 
vix, 7^-:/';i/«i5*j uc«, #3s^^cC7x/^^©s^<s^*i^ 
e-rs <»: t t>jcs£!is^«ffij#-r^feae)©y i^- h«*t 2 
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5 

^-c■^1.«^8^cs•5 i T?©®wtt©« 0 ^<:^«B 2 a b 

-5. vl©7'U~h«Ki»2«^-:/;USB«^l©[HII»l a± 

hmu 2 tt¥»#:c?xA 1 0 <Dh-m<D^i&f>\-mm 

*ffi«bT«}^L, ¥^<*t.^xA^^*:*H^5Ifig|rj^frg 
^ tcy l^- hSCW 2 ©3fSIS^trEaS!Snfcjp;i' hi-y 

[0 0 18] :fU-hm^2<O^K)X^U2 a\zm^L 
fc«-&ffi 2 b it. m?Ht. m 2 JCsSf i 5 tr»r® 

ffl5;^2<!:(D«i5-&*fi!c-rfcJe>lr-*|SUr®^bfcfSf<*gI53 20 

■sv^tt, x^'f H95*^3(r«s?effl5*^^^-;^©y^- 
^gK*r2^c«^n^:^^•r^^»^K*}gfi£bTt>J;vi. ^ 

^V^Ti^XAl 0©BS*'C.-'A>S^S^*T?^*l6l»'^^i!i 

[0 0 19] cicoj^^-r H8B^^3(D0fs©^e^c^ cio 

vinjcj;0 7>5'f HifB«3i:rk-h8B«2i: 

ciox^-f Kei5#3o4ajfctw^Si*i|fi±$n, 

hgBiW2tCH^$n-&. . 
[0 0 2 0] Sfc, h*ffl«3»'tt, 

©JLSB 3 c diJg^SnxV^S. JE«#:4 «**js:SB 5 t« 40 

6 *^ 0 , 5 6 h*SB*i- 

3 tCJE3ift-«fcfeJC, :X7'r HSI5*J3»Cl9:»tfc^i?aB3 
flii$^^E6Jr«, i|iS<ijf'>xyN©^«fjK*?ST-rsfc 

[0 0 2 1] *%?ic*viT, 1 0 

^•r-5«j^«f6 ©ffiSSlfett, S£S|S^ 1 0 t«J$«c6 t© 50 
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W©^)-©:^JcJ;oTfi[«*je)$n^©Xtt^<> fiiB* 
7 ©eBSi«>ffl^i?5^ 8 's©«-&»r ioTX^ 
-f HIB5« 3 t hSBW 2 t ©ra ;'3 J; o T 

H^snxvi-s. -?-©fefe{c, 1 0 »cjiia?5:;'3*iin 
s. 

[0 0 2 2] S^t:. ffimi£6t, K^BH0t©m»C, 
*tlg:©rt^©M?S:SOU>y«l©«5*t$:BBBb, ^n«r 
3g^-rS3:tltJ:^X, §^JC^^«i^©®«&^M-r 

[0 0 2 3] j^, c:n&©«i^gB:»©«stbx«. is 

x5=-k> (PTFE) «f|g*fflVi*Ci:*«»*UV^. 

[0 0 2 4] H4tt. *^qaoS2©^JfiJgSgl'*>A^S 
K»^«!lfflSSe©«^*55t-IE®0X$.S. ^©S*^ 

^?g^*^3^j;^ic, ^2©giiigj^^x«, y^-hac*r 

2©Mfffrtt©«t)X#eB2 a. 2att. ^iSaiCffiST 
««S Tj&^o+^^Ki' n ;^-r S J: 5 Jcj^^S nx 
So ^bX, «D^C€rffi2a, 2 alCJg^$nfc«^«B 
2 b, 2blCtt. 2 0©7.7-f HSi5$J Sdi, 
2 a. 2 a©MSII±XM«F-a-r, itt3S-r-5<4«IS«SX 
»&-r-5J:5{c;^oXV>S. =&;^5'f HSB«3 

2fE**cg5 5 t ffiJ^^t^ 6 *v ^SJE««r 4 *t}f A$ n 
xviS. ;i©J;-5;^iWi^<i:UXVi-&A^e>, St!pl-B©*tia: 

®mc*5ViXiH^ • m'^^mi)mmmzfTX^<r>-Ji. ^ 

[0 0 2 5] 'Aiz. ^m:mmm(DUM^mm^m'&m 
mLrz^nm<D^m-:^miz-o\,^xwim-r^. *-r. 
jfijg^©^>*f;^fe«c*3Vix«, mmmzj^^i&mifTv 

miz. SK*ie«E':7X/McSB«fiB*«t*ttt'3Efl:Sii- 

swMs^fT^. a^jii^5i©*«^^&^ffi-rsgwx 

Sg-HF+HNO, *^*&ffiffl-rSJli:*tX#«. 
[0 0 2 6] Bliir^-rJ:5ir; Ki|Bf«agTS5^-::^ 
;i/aJ*f 1 iJcij^Sft^-i^x/N 1 0 zfu- h 

gB«2»CJ;0':>XA<£«J*U. 3 e.JCfi£3t©Xy5">i^ 
mm\Z7.y-( h-fflW 3 =&^W}V. 4 ©*fl:a5 5 * 

a-a-LX«J^(*:6*iji^«f>xAiS»cjci*$-a-s, 

\Z. j:©«J^fl£6©B8PgE»r*flO. 3ml©^#f«[3$ 

?iSTb, ii^s^^f^xAi oiD^^mmi oa^zL<Dmm 

^^^1 0 ait. ^n^6\zmmhrz^m-cmmv. ^ 
©«®©Fe^cu tv^ofcs^Mtt, mmn3\fi\zm 

aiLX<-5. cl©SJtx«:J^TUfc^fi??^3&, 

#2 t^^TSX^-f Hgl5*t3*ejt^Sj;Sit. :;*:©^J' 

.»«^IC'QtiX(^«l©aif^*fT5. ^^^js-^XAWS:^ 

-hgi5i»2*i|6^*j£'>xA©«:^fSitciHite;S-e-> j*:©4}' 



( 5 ) 

7 

i5iiRsnfc^«^3 «iiiB*piiTiyt^j-*fSfc« I c p 
^^<^xyN 1 0 (o^i&^m 1 0 a <Dm^mi^9k^m^w 

[0 0 2 7] Sfc. *f6lllC*^d^«5FM«)05J-«f;&ffiJc 

;1'%>*SS J; < #S C i:*iT# S. 
[0 0 2 8] 

iajr*^d^^'^xAi)^5a31^M»r-fe>y hb. HF (3 
96) : H2 O, (3%) =1 : 1 C0ig^*X>;/5^>y^^■ 
«|al«<^:bfc. flyt^^E6 ©MPfiKiC 0 . 2mlffiAb, 

7;u:to«iig§^ici5iJt5ib, ^mmw^t\.t:L. z.n^ 

GFAAS-^I CP-MSCiO, Na, Mg. 
Al. Fe. Cu. Cr. Mo. yfl3.E2 0 7t$^<om& 

[0 0 2 9] (tfcgijfiaii) :;JcViT. 0 3lr^bfc^^E*C9 
It, X.y^y^^mi^^O. 2ml tb/i:JK^tt±S 30 

mmmitmmzmmvx. Na. Mg, ai. Pe, 

Cu, Cr. Mo, WJi^*2 0 7n^®jS^€ra!l^bfc. 

z.(om^i^nz^iitt)X^-ro it^mix-nfEftiftm 

tt, 7n^lCJ:t>T«, IIJS«HI1©1. 2~6ffif«|±®ii5 

v^ttSS^b. •>XA*S<D«)DablcJ;S^^SS®i^S*< 

[0 0 3 0] 40 
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C^l] 





(XIO 


i^^atoms/cm') 








Na 


1i 




K 


0.92 


0.d3 


Ca 


12 


43 


Mg 


2.5 


4J3 


Al 


T5 


25 


Fe 


7.3 


18.9 


Cu 


0.88 


0.91 


Cr 


0.82 


2J 


Ni 


0.61 


3.4 


Mo 


0,06 


23 


W 


0.05 


f.8 


Ta 


<0.03 


<0J)3 


Nb 


<0.D3 


<Oj03 


Sr 


0.27 


0.24 


Ru 


<0.03 


<0.03 


Ob 


<0.03 


<0.03 


In 


<0.03 


<0.03 


Ge 


<Oj03 


<0.03 


Zr 


<OJ03 


<0.03 


HT 


<0^ 





[0 0 3 1] mmm2) .'Aiz. m4iz^-rj::of3.2^ 
xA*0 4 bfc*%?9jcd^*^s^[)^iias^ajr-fe 

hb, HF (3 8%) : HNO, (6 8 %) = 1 : 1 0 

<DmBki:i^y^>if^mmi&iiVft. msiz^'T&x.y 

^>if&m\Z^mi&'S:0. SmlffiAb, SEA^Si)- 

Bi^sgjciHiiKb. ^mmfmtvrc. ci©^f^$3iHiai 
Ojgb, ai$:*rnI^}■«ffflos^^s^tbfc, zme-cD^j-^ris 
n^m&oymmmiz^r). m^mtmrnn^iiiyit^^ i 

CP-MSIC<fcOCu, Al. F e®ig^*SS^bfc, 
[0 0 3 2] (ttmfi2) iicVit?, HStCa^bfetfetEO 

ffiftEtbx, ±fs.^mm2 tmmizmmvx. yftm<r> 
jBsssjjfebfc. «2ic5^-r. \m. 

f^-DX\-^^<oi>^»tft^. 

[0 0 3 3] 
[^2] 
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Fe 


Cu 


A! 


depth ipm) 














Sample 1 


0 - 03 


OA 


2.5 


02 




t.1 


5.6 




0J5- 1^ 


OJ 


aa 


<0.1 


<ai 


0.5 


06 




1.0- 1.5 


OJ 


0.3 


<ai 


<ai 


0.3 


0.2 


Sample 2 


0 - 0.5 


0.6 




<0.1 




1.2 






0^- 1.0 


02 




<0.1 




02 






1.0- 1.6 


02 




<0.1 




02 




Sample 3 


0 - 0.5 


12 


56 


0.9 


3.5 


4,3 


7.4 




as - li) 


Oj9 


OS 


1.2 


1.3 


Zl 


2.3 




1.0-1.5 


0.2 


02 


<0.1 


<ai 


0.4 


0.4 


Sample 4 


0 -a5 


23 




2.1 




B2 






as - lu) 


OJS 




1.8 




Z2 






1.0 - 1.5 


0^ 




0.3 




1^ 





JSflltttbT, HF, H, O2 , HNO, . JfiJgji*55-riE®0. 

HCl, H2 SO4 , TMAH (7izm<ty-hy^^)l'T [02] 0 1 (C^fm 1 OSUfiJg^OSSifS^iJ-^ffiSS 

Vi?)?l-&^aE*^tfflT-5^:i:fCJ:0, IC K:^>i7D 20 [04] *%?glC^^*^«ft^)|s^^^fiffflSSB®S2 

> CE (=^r^t;^u-««,»f!i) , Gc- MJKffi*55nE®0. 

MS (pt/X^'PVhiJ'^^KS^^ff^e) , *fcttLC [05] ^2©lliSJ^S8. ttfilE0il2TffflVifc'i7XA© 

-MS (at<*c^PVh;^7:'Sfi*)-«rSB) i:V»c>/5:4J- X-;5^>i^«l:eS^t-SiW0.~ 





1 • • 






2 • • 






3 • • 


•x5-r HSU** 




4 • • 






5 • • 






6 • • 




[0 0 3 5] 


7 • • 






8 • • 






9 • • 






1 0 • 


. . j/Un^C'XA 




10a 


. • . ->';3>'^x/M#«®« 




1 1 • 






3 2 • 






3 3 • 






3 4 • 





MSBoxy^>y:iH»ffl^«e*«jg-&snso&Beih-r 40 




[BI2] 





la 
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[@4] 




[H5] 



C+ 
C+ 

Cf c+ 

c+ c+ 

C+ C-f Cl- 

n 



C+ 





c* 




C-l 


C4 






c* 


c* 












c-» 


C-* 


e+ 


ct. 


c* 


c* 




C4 




c+ 


C4 


c* 


c* 




D+ 


C4 


c+ 


c« 


c* 


c* 


c« 


C-» 


c+ 


c* 


C4 


c* 


C-l- 


c<» 


C4 


c+ 


c* 


c* 


c* 


C4 




C4 


c+ 


c+ 


c+ 


c* 


c+ 




C4 


c* 1 






j:t- 


.fit.. 


Qi (4 


C4 








C4 


c+ 


C4 


c* 








c* 


c+ 


C+ J 










c* 


c+ y 


c+ 
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(72)%?^^ IJUB3 «B] mmm^ 

(72)!^W# /h« #— F^'— A(##) 2G052 Ml 3 ABOl AB27 AD06 AD32 

l*3S5jl|»JI|«}0^K/M«I«2:BI 1 «ie » AD46 BAH CA03 CA18 CA28 

^^^^1tm^m^^>^-\^ DA15 DA21 EC12 ECU GA13 

GA24 JA08 J AOS JAll JA16 . 



